
[0020] 

First, operations upon transmission will be explained. 
The operations executed before the data is input from an 
external personal computer 29 by the card interface circuit 14 C1D> 
to be processed by ordinarily used circuits and before the noise 
in the power amplified signal output from the power amplifier 
21 is removed by the filter 6 after being transmitted via the Q> 
RF switch 7 are the same with those in the conventional technique, ^* 
accordingly, the explanation of the operations of the above 
ordinarily used circuits will be. omitted. The power amplified ^J" 
signal whose noise has been removed by the filter 6 is divided 
to nine lines of the array antenna elements 3a to 3i by the beam 
shaping circuit 4. Thereafter, the power amplified signal in O 
each line is weighted and transmitted to the array antenna 3. " 
The array antenna 3 converts the power amplified signals into 
radio waves and transmits the radio waves. The weighting 
process by the beam shaping circuit 4 for the power amplified 
signal in each line is conducted based on the control of the 
phase and the gain in the phase/gain control circuits 26a to 
26i in accordance with the instruction by the CPU 13. Thereby, 
the beam pattern (directivity) upon the transmission by the 
array antenna 3 can be controlled. 
[0021] 

Next, the operations upon reception will be explained. 
The signal received by each of the antenna elements 3a to 3i 
of the array antenna 3 in the antenna unit 1 is transmitted to 
the beam shaping circuit 4. The received signal in each line 
is weighted in the beam shaping circuit 4, thereafter, the nine 
signals are synthesized into one received signal by the 
synthesization circuit 27. The weighting process for the 
received signal in each line in the beam shaping circuit 4 is 
conducted based on the control of the phase and the gain in the 
phase/gain control circuits 26a to 26i in accordance with the 
instruction by the CPU 13. Thereby, the beam pattern 
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(directivity) upon the reception by the array antenna can be 
controlled. The level detection circuit 5 detects the level 
of the synthesized received signal for each reception, and 
transmits the data which specifies the detected level to the 
CPU 13. The noise in the synthesized received signal is removed 
by the filter 6 and input to the filter 6a via the RF switch 
7 . The operations in the ordinarily used circuits which operate 
for the processes subsequent to the process by the filter 6a 
are the same with those in the conventional technique. 
Accordingly, the explanation of the above ordinarily used 
circuits will be omitted. 
[0022] 

Next the setting of the beam pattern (directivity) is 
explained. For the beam pattern, the directivity angle of 130 
degrees which includes the X-axis at its middle as shown as the 
beam pattern 25 in Fig. 2 (b) is used as the reference. Based 
on this reference, the twelve types of the directivities are 
acquired by shifting the center line each by 30 degrees from 
0 degree to 330 degrees with respect to the X-axis (in other 
words, the directivity angle is always 130 degrees and the 
directivities are given based on the center line in the beam 
pattern shifted each by 30 degrees from 0 degree with respect 
to the X-axis (that means the beam pattern 25 in Fig. 2 (b) shows 
the case where the center line is at the angle of 0 degree) ) , 
accordingly, the CPU 13 stores the parameters of the directivity 
and the parameter of the non-directivity (directivity angle of 
360 degrees) for the phase/gain control circuits 26a to 26i in 
the beam shaping circuit 4. When the power of the wireless LAN 
device is turned on, the parameter of the beam shaping circuit 
4 is set into the state where it has no directivity, and the 
presence/absence of the signal from other wireless LAN devices 
is detected. 
[0023] 

Next, the definement of zone ID is explained. When one 
wireless LAN device such as a wireless LAN device Q for example 
receives the signal from another wireless LAN device such as 
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a wireless LAN device P for example, the above one wireless LAN 
device Q detects, from the signal, the terminal ID specific to 
the wireless LAN device P and the zone ID of the zone to which 
the wireless LAN device P belongs in order to compare the zone 
ID of the device Q with the zone ID of the device P. When the 
zone IDs are identical to each other, the wireless LAN device 
Q itself defines the zone ID of the wireless LAN device Q itself, 
and confirms the scope of the zone. When the zone IDs 
respectively of the device P and the device Q are not identical, 
or when there is not a signal specifying the zone ID, the device 
Q transmits a confirmation signal to the device P. The 
confirmation signal consists of the terminal ID specific to 
corresponding wireless LAN device and the code which indicates 
that the signal is for the confirmation. The above another 
wireless LAN device P which has received this confirmation 
signal transmits the response signal to the device Q. The 
response signal consists of the terminal ID specific to the 
corresponding wireless LAN device, the code which indicates 
that the signal is for the response and the zone ID of the zone 
to which the corresponding device belongs. When respective 
wireless LAN devices transmit this response signal at one time, 
the interference is caused, accordingly, these response signals 
are transmitted each with the delay time in the range from 10 
ms to 300 ms. In other words, "the device P" denotes a plurality 
of the wireless LAN devices. The device Q itself determines 
whether or not there is a zone ID which is identical to that 
of the device Q itself among the zone IDs included in the above 
plurality of the response signals. When there is the identical 
ID, the device Q itself defines the zone ID of the device Q itself, 
and confirms the scope of the zone. When the zone ID of the 
device Q is not included in the zone IDs of the plurality of 
the response signals, the zone ID held in other wireless LAN 
devices specifically, the most zone IDs in number among the 
plurality of the zone IDs included in the above plurality of 
the response signals, are defined as the zone ID of the device 
Q itself, and all the received terminal IDs in the same zone 
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are stored in the memory in the CPU 13 of the device Q. 
[0024] 

Next, the confirmation of the scope of the zone and the 
determination of the beam pattern are explained. In the scope 
confirmation of the zone, the confirmation signals are 
transmitted from one wireless LAN device to other wireless LAN 
devices in the above defined same zone respectively for the 
twelve types from the beam pattern with the angle of 0 degree 
with respect to the X-axis to the beam pattern with the angle 
of 330 degrees with respect to the X-axis, and the level of the 
response signal in each beam pattern is detected. When the 
above level of the response signal falls less than the 
predetermined reference level, or when the response signal can 
not be received, it is determined that there is no other wireless 
LAN device which is conducting communications in the scope of 
the corresponding directive angle. In this case, the central 
position is calculated based on the received beam pattern among 
the twelve types of the beam patterns, and utilizing the 
calculated center position as the reference position, the beam 
pattern of the array antenna 3 is determined. When the response 
signals are received at all the directive angles i.e. at all 
the angles respective to the X-axis, or when other ID zone is 
not detected, it is recognized that there does not exist the 
interference wave, and the beam shaping circuit 4 is set into 
the state where it has no directivity. 
[0025] 

Because the zone can change as time elapses, each wireless 
LAN device transmits the confirmation signals with delay time 
ranging from 10 seconds to 30 seconds in order to define the 
zone and confirm the scope of the zone. There is a case where 
another wireless LAN device enters a zone of one wireless LAN 
device such as the wireless LAN device P for example, or the 
wireless LAN device P moves across a plurality of the zones. 
When another wireless LAN device enters the zone of the wireless 
LAN device P, the wireless LAN device P transmits the 
confirmation signal for determining the beam pattern. When the 
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response signal responding to the confirmation signal can be 
received, the current beam pattern is not modified. When the 
response signal responding to the confirmation signal can not 
be received and the response signal from other wireless LAN 
device in the same zone can be received, the CPU 13 sets the 
beam shaping circuit 4 into the state where it has no directivity, 
and again confirms the scope of the zone and determines the beam 
pattern . 
[0026] 

The level detecting circuit 5 detects the level of the 
received signal for each communication, and transmits the data 
specifying the detected level to the CPU 13. And the CPU 13 
compares and stores the levels of the signals upon the latest 
communications regarding all the wireless LAN devices in the 
same zone. When another wireless LAN device moves in the zone 
of the wireless LAN device P or when the wireless LAN device 
P itself moves into another zone, the received signal level 
to/from other wireless LAN devices is changed. When the above 
change in the received signal level occurs only in one wireless 
LAN device, it is recognized that another wireless LAN device 
is moving and the received signal level is tracked. When the 
received signal level upon this is equal to or higher than the 
reference level, the received signal level is tracked with the 
current beam pattern. When the received signal level becomes 
equal to or less than the reference level, the beam shaping 
circuit 4 is again set into the state where it has no directivity, 
and thereafter, the received signal level is tracked. When the 
received signal level stops changing in the above state, it is 
recognized that another LAN device has stopped moving, and the 
scope of the zone is again confirmed at that moment. When the 
received signal level becomes equal to or less than the 
reference level in the above state, it is recognized that 
another wireless LAN device has moved out of the zone of the 
wireless LAN device P so that the terminal ID corresponding to 
another wireless LAN device in the memory is erased, and the 
beam pattern in the beam shaping circuit 4 is set back into the 
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previous beam pattern. When the above change in the received 
signal level occurs in two or more wireless LAN devices, it is 
recognized that the wireless LAN device P itself is moving, the 
beam shaping circuit 4 is again set into the state where it has 
no directivity, and again the received signal level is detected. 
When the received signal level stops changing, the zone is 
defined, the scope of the zone is confirmed, and the beam pattern 
is determined by the confirmation signal again. 
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